


STATE OF ILLINQIS
DEPARTMENT OF REGISTRATION AND EDUCATION

NATURAL HISTORY SURVEY DIVISION

A GUIDE TO AGE DETERMINATION
OF BOBWHITE QUAIL EMBRYOS

74
-

John L. Roseberry
Willard D. Klimstra

linois
Natural History
Survey
Biological Notes
No. 55

Urbana, lllincis

July, 1965 °

INENTIFICATION nf the various incubation stages of eges
is often necessary i avian nesting studies.  This paper
provides a descriptive and illusizative guide o age deter-
mination of bobwhite quail (Celinus virginianus) embryos,
It supplements the work of Hanson ¢1954), who detes-
mined embryonic development by candling egys, and of
Essex (1952), whose deseriptions and deawings of bob.
white embryos appeared in an unpublished dhesis.
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Fig. 1 and 2 pepresemt the chronological sequence of
develppiment of the bubwhite embrya. The brief desceip:
tinns of cach daily stage are based on prominent external
chagucteristics visible w the unaided eye,

Eaps were obuined from the Mount Vernon Game
Farm, operated by the Hlinois Department of Conserva.
tion, and incubated in a Furm Marer incubator under
standard incubating conditions (temperature 99.5° F,, hae
midity 55%¢ 6047 ). At least four cfgs were examined a
approximately the same hour cach day of the incubation
perivd. The embryo most representative of the mean de-
gree of development each day was photographed and de-
scribed. The eimbtyo platugraphs were wken by Robert
Hanelik, o seniur at Southern Minvis University, The nest
photwgraph was taken by the senior author,
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Duseriptions of Embryonie Dovelopmont

Dy Cunincubated s Slightly ddoudy area present on
surface af yolk: blastoderm appearing as white opague
spot 2 e i diseneter in center oF this clondy area

Day: Mastedermy resembling a bulls-eye about 10 mm
i Jisenctee with a small dark central spot surrouded
aleernately by Sigheer, darker, and lighter circular
areas, Embryo proper and blood  vessels nor yet
visible.

Dags: Tiny blood vessels forming an irregular oval
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§-10 ma in diameter, with untlexed embryo ying

i clear area in the oonter; heartbwat noe yet visible,

aps: Embrvo, $-6 i long, lying transvensely w
fongitudinal anis of vggs slightly arched and rotated
o e tight anteriorly, Heatbear visible,

Days: Cabaped embryo Iying on dts left side; epe
visible as datk pigmeneed spot 1 omm i digmeter.
Anterios limh llmds discernible as small - bumps.
Chotd fissure and hearebeat evident,

Days:  Embrye Cabaped and with prominent cye,
Clinoid fissute, cerebral hemispheres, and midbrain
ubvivus; auditory apenings bately visible. Limb buds
appearing as flaplike structures 1w tong, Allan-
wis appeariog as transparent structuse, 3-8 mm in
diameter, below lower limb bud.

Days: liru about 2 mm in diameter; chorobd lissute
and auditury npenings clearly visible, Cerebral hemi-
spheres amd midbrain conspicuous,  Anterior limbs
alightly flexed ot edbow juing, posterior limbs covered
by albantois, which appers as 4 sphetival sa¢ 56 im
in diamuter. »

Days:  Embryo still Coshapuad, with nead nearly as
Jarge ay body, Cerebral homispheres and bilabed
midbrain seill conspieuons,  Eyelids and upper nuandi
ble beginning o form. Forclimbs terminating in a
broadened paddle,  Long bones of anterior and pos.
wetivr limbs visible as opague white bas. Allantois
onering entire embryol heanbear evident,

Days:  Budy and heat nearly equal in size, Chorid
tsure basedy visible; dris visible and eyclids well
fLumed, Koee andelhow joints lexed, Cerebral hem:
ispheics less pronounced, bt midbrain still promi.
nent; upper nandible pjecting from face. Heart-
beat still visible,

Y Days:  Center of each cye encircled by ring of whitwe
duts, niceivating membrane present, Cerebral bemis-
pheres and midbrain much reduced; Tower mandible
well defined. First digin of each foor visible and wing
alulae appearsng a5 thumblike projections,  Feather
serms visible as band of white dots along center of
ack.  Heartbeat barely discernible,

3 Daps: Eyelids beginning w dose over epes. Alulae
separated from s and patagia formed.  Digita-
tion of feet well advanced. Dark feather papillaz
on backs feacher wmas of head appearing as light
duts.  Mandibles assuming normnal Lcak shapes cpg
toth visible, Heartbeat no langer evident,

I Days:  Head inore rounded bur sl large in propoc.
tion 10 body; chorald fissure no longer visible, Digi-
tation of feet now complete; toes showing deposition
of keratin ac tips.  Dark down feathers appearing
un back, thigh, and wil. Cloacal vpening visible,
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12 Days:  Feathers on back, chigh, wil, and scapuinr region

arkly pigmented; chuse on back and duigh showlng

wolor difterentiation, Feathier germs on eyelids whire,

Reratinizatiun of claws continuing: plintar pads bes
ginning to form on feet,

13 Days:  Dack feathess prominent on back, thigh, tail,
and posterive edge of cach wing.  Feather germs
encircling suditory operings dark. Saales beginning
to form on legs and feet. Nostrils evident and cyee
Lids clusing w narrow slits,

i Days:  Feathering greatly advanced oser thae of previ
iy stages dauﬁ feathers aponnd adhory opening

appearing in the formy of o seiicircle,  Inside edges
of eyelids datkly pigmentesd. Datk band of feathers
extenaling between auditoy opening and eye

Days:  Eyelids virtally clussd, Datk fehering around

auditory opening a camplete circle; feathers on breast
long but colorless. Urapypeal gland she g featheted
tab above opening,  Serrated edge Oubial groivess
apparent on Tower nundible, :

16 Days'  Feathering on head greatly sdvanced aver that
uf previous stage; breast teathers showing dark spots
at bast,  Feathers brown an upper eyelids, white on
lower, Comified cpidermis formed at cips of wing
wlulie,

17 Days:  Embreyo alinost entirely anered by down feath.
ers; uropygeal gland well hidden, Yolk intensely
yellow in color. Eyelash structares apparent. Toenails
well developed.
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18 Days:  Size of eyes appraring normat in relation w
head.  Yolk, wrapped sround feet and legs of eme
beyu, with u dark geeenish tine,  Yolk stalk and audi.
wry upenings plainly visible,

1 Days: Scaling of legs neardy complee. Anditory

openings well hidden by feathers, Yolk being drawn
it body; stalk ne Jonger visible, Pasition of embrya
as followst lying on lefe side, with cye, car, and
bill visible; right leg bent so that fout is tauching tap
of hiead: right wing in normad position at side.  Epi-
dermal tip on wing alula partly hiddea by feathers,

20 Dayse  Ewbryo o following position: head  rotaced
o gight, and right wing shifted ovr head. Elbow
joine s1il) base of feathers; periderm stil) covering epp
woth, .

2t Days: Veridermal covering Iost from beak.  Back
arched into pipping pesition, head cwovered by right
wing; air elll punciused by bill, which is projecting
from under right wing: pipping toth neacly toucls
ing shell,  Yolk concenteated wround feet: embryo
breathing when removed from epg,

22 Days:  Upper mandibie brownish.  Yolk sac reduced
to sphere 1 mm in diamcter, Embyro able o open
cyes when shedl is removed; pipping commencing,

23 Days: Pipping completed; embryo emerging as haeched
quail chick.
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